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WHAT IS CLAIMED IS: 

An active-matrix image display device which 
included, a power supply of a charge-pump system, and 
drivers wfrich come into operation in response to supply 
of power from the power supply to drive display cells, 

said drivyers having two operation modes including 
a scanning mode\in which a video signal is applied to 
any of the displaV cells, and a hold mode in which no 
video signal is appried to the display cells, 

said active-matrix image display device 
comprising : 

mode switching means \f or periodically changing the 
operation modes so that duration of the hold mode is 
equal to or longer than dura^.on of the scanning mode; 
and 

control means for switching, according to the 
operation modes, a frequency at wh^ch pump operation of 
the power supply is activated. 



2. The active-matrix image display^ device as set 
forth in claim 1, 
wherein : 

an operating current value in the scannii^g mode of 
the drivers and an operating current value in t?tie hold 
mode of the drivers differ by 10 times or more, an)s 
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frequency of the pump operation is decided 
accordiNng to a maximum value of operating current 
values cy£ the drivers, and circuit elements of the 
power supply are arranged according to the frequency of 
the pump operation. 
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3. The active-matrix image display device as set 
forth in claim l\ wherein said power supply includes a 
first oscillator Wyhich generates a first clock signal 
which is used as a Reference in the pump operation of 
the power supply in ttf^ scanning mode, 
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4. The active-matrix image display device as set 
forth in claim 3, wherein \said power supply includes a 
divider which divides th& first clock signal to 
generate a second clock sicmal which is used as a 
reference in the pump operation^ of the power supply in 
the hold mode . 



5. The active-matrix image display device as set 
forth in claim 3, 
wherein : 

said power supply includes an input\ terminal for 
inputting a second clock signal which is used as a 
reference in the pump operation of the power supply in 



the hold mode, and 

osaillator control means for inactivating 
operation of the first oscillator during at least a 
part of a \period of the pump operation operated by the 
second cloc& signal. 

6. The active-matrix image display device as set 
forth in claim 3V 

wherein: \ 

said power sVpply includes a second oscillator 
which generates a second clock signal which is used in 
the pump operation o*f the power supply in the hold 
mode , and \ 

oscillator control means for inactivating 
operation of the first dtecillator during at least a 
part of a period of the pump operation operated by the 
second clock signal. \ 

7. The active-matrix image display device as set 
forth in claim 1, wherein the Wanning mode and the 
hold mode are repeated periodically with a period of 
several hundred msec. \ 

8. The active-matrix image displVy device as set 
forth in claim 1, wherein a period of tne hold mode is 
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set \ to be several times to several ten times longer 
than b period of the scanning mode. 

9 . Vrhe active-matrix image display device as set 
forth in V;laim 1, wherein said control means makes up 
said mode\ switching means, and, when increasing 
frequency, Witches the frequency in advance a 
predetermined^ time interval before switching of the 
operation modesi, so that the increase of frequency is 
finished by the\ time the switching of the operation 
modes is started. \ 

10. The active -matrix image display device as set 
forth in claim 1, wherein among power consumption of an 
image display section Yncluding the display cells and 
the drivers, power consumption in the hold mode is 
lower than power consumption of the control means and 
the power supply itself in khe scanning mode. 

11. The active-matrix image display device as set 
forth in claim 1, comprising: \ 

a first power supply f or\ multiplying an input 
voltage by a predetermined constant factor ; 

a regulator for generating . W first voltage by 
stabilizing an output voltage of they first power supply 
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to a\ predetermined value, and supplying the first 
voltages to the drivers; and 

a second power supply for generating a second 
voltage By multiplying the first voltage by a 
predetermine^ constant factor, and supplying the second 
voltage as a\i ON voltage or an OFF voltage to a 
scanning signa\ line driver, which is one of the 
drivers , 

wherein at leVst one of the first power supply and 
the second power supply makes up the power supply under 
control of the control means . 
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12. The active-matnix image display device as set 
forth in claim 1, comprising: 

a first power supply ^or raising an input voltage 
by a predetermined factor; 

a regulator for generating a first voltage by 
stabilizing an output voltage o^f the first power supply 
to a predetermined value, and\ supplying the first 
voltage to the drivers ; 

a second power supply for \raising the first 
voltage by a predetermined factor, \and supplying the 
first voltage as an ON voltage of a\ scanning signal 
line driver, which is one of the driversy and 

a third power supply for inverting and raising the 



first voltage by a predetermined factor, and supplying 
the JLLrst voltage as an OFF voltage of the scanning 
signal \line driver, which is one of the drivers, 

wherein at least one of the first power supply, 
the second\ power supply, and the third power supply 
makes up th^v power supply under control of the power 
supply. \ 

13. PortableXelectrical equipment with an image 
display device, \ 

said image display device being an act ive -matrix 
image display device whiich includes a power supply of a 
charge -pump system, andV drivers which come into 
operation in response to supply of power from the power 
supply to drive display cells \ 

said drivers having two operation modes including 
a scanning mode in which a vided, signal is applied to 
any of the display cells, and a h\ld mode in which no 
video signal is applied to the display cells, 

said image display device comprisiSng : 

mode switching means for periodically changing the 
operation modes so that duration of the \hold mode is 
equal to or longer than duration of the scanning mode ; 
and \ 

control means for switching, according \ to the 



operation modes, a frequency at which pump operation of 
the power supply is activated. 

14 A An active-matrix image display device which 
includes k power supply of a charge -pump system, and 
drivers which come into operation in response to supply 
of power fromVhe power supply to drive display cells, 

said drivers having two operation modes including 
a scanning mode aSn which a video signal is applied to 
any of the display \cells , and a hold mode in which no 
video signal is applifed to the display cells, 

said power suppl^ maintaining an output voltage 
value by a smoothing capacitor which is maintained at 
an output of the power subply while the pump operation 
is inactive, \ 

said power supply including : 

control means for stopping the pump operation of 
the power supply according to the* hold mode; and 

mode switching means for periodically changing the 
operation modes so that duration of the hold mode is 
equal to or longer than duration of the scanning mode. 

15. The active-matrix image displays, device as set 
forth in claim 14, wherein the scanning Vode and the 
hold mode are periodically repeated with a period of 
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several hundred msec, 
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16. \The active-matrix image display device as set 
forth in claim 14, wherein said mode switching means 
periodically^ switches the operation modes so that 
duration of trie hold mode becomes equal to or longer 
than duration 6£ the scanning mode, and a drop margin 
of the output voltage value when the pump operation is 
resumed is not mare than 10 % of an output voltage 
value to be maintained . 

17. The active-matrix image display device as set 
forth in claim 14, whenein said mode switching means 
switches the operation modes so that duration of the 
hold mode becomes equal to\or longer than duration of 
the scanning mode, and a recWery time required for an 
output voltage value which Vlropped while the pump 
operation was inactive to return to the output voltage 
value to be maintained from resumption of the pump 
operation is within several ten ptsfec, and the scanning 
mode and the hold mode are periodica\ly repeated with a 
period of several hundred msec 



18. The active-matrix image displa^ device as set 
forth in claim 14, 



woerein : 

an Operating current value in the hold mode of the 
drivers rte not more than 0.01 times an operating 
current value in the scanning mode, and 

said moue switching means switches the operation 
modes so that\ duration of the hold mode becomes equal 
to or longer trian duration of the scanning mode, and 
the scanning mode and the hold mode are periodically 
repeated with a period of several hundred msec . 

19. The activA-matrix image display device as set 
forth in claim 14, wherein a period of the hold mode is 
set to be several times to several ten times longer 
than a period of the scanning mode. 

20. The active-matriVc image display device as set 
forth in claim 14, whereiA said control means makes up 
said mode switching means\ and, when resuming pump 
operation, resumes the pumpt operation in advance a 
predetermined time interval before switching of the 
operation modes, so that tire resumption of pump 
operation is finished by the time* the switching of the 
operation modes is started. \ 



21. The active-matrix image display device as set 
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■orth in claim 14, wherein among power consumption of 
anv image display section including the display cells 
and\the drivers, power consumption in the hold mode is 
lower Vhan power consumption of the control means and 
the poweix supply itself in the scanning mode. 
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22. The\ active-matrix image display device as set 
forth in claim\14, comprising: 

a first poWer supply for multiplying an input 
voltage by a predetermined constant factor; 

a regulator foV generating a first voltage by 
stabilizing an output vvpltage of the first power supply 
to a predetermined value, and supplying the first 
voltage to the drivers; anc 

a second power suppl^\ for generating a second 
voltage by multiplying they first voltage by a 
predetermined constant factor, a!nd supplying the second 
voltage as an ON voltage or a\a OFF voltage to a 
scanning signal line driver, whi\h is one of the 
drivers , 

wherein at least one of the first £ower supply and 
the second power supply makes up the powery supply under 
control of the control means 



23. The active-matrix image display device\ as set 
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forth in claim 14, comprising: 

>a first power supply for raising an input voltage 
by a predetermined factor; 

a regulator for generating a first voltage by 
stabilizing\an output voltage of the first power supply 
to a predetermined value, and supplying the first 
voltage to the cirivers; 

a second power supply for raising the first 
~ voltage by a predetermined factor, and supplying the 

03 \ 

St first voltage as an\ ON voltage of a scanning signal 
jp \ 

<4=* line driver, which is one of the drivers; and 

a third power supplV for inverting and raising the 
3 . \ 

q first voltage by a predetermined factor, and supplying 

s \ 

p the first voltage as an OP^F voltage of the scanning 

S3 \ 

q signal line driver, which is cme of the drivers, 

wherein at least one of Vhe first power supply, 
the second power supply, and tKe third power supply 
makes up the power supply under control of the control 
means . \ 

24. Portable electrical equipment V with an image 
display device, \ 

said image display device being an active -matrix 
image display device which includes a power supply of a 
charge -pump system, and drivers which come into 
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operation in response to supply of power from the power 
supply to Xirive display cells, 

said drsivers having two operation modes including 
a scanning moae in which a video signal is applied to 
any of the display cells, and a hold mode in which no 
video signal is applied to the display cells, 

said power supply maintaining an output voltage 
value by a smoothing aapacitor which is maintained at 
an output of the power supply while the pump operation 
is inactive, 

said image display device comprising: 

control means for stopping the pump operation of 
the power supply according to theVhold mode; and 

mode switching means for periodically changing the 
operation modes so that duration of \the hold mode is 
equal to or longer than duration of the ^canning mode. 



